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Fried. Weis published in i860 Oesetze der SatelHtenbildung 
(Perthes, Gotha, 8vo.). In the Library of the Royal Geographical 
Society. 

Nov. 16, 1877. 


On a, New Astrophotometrical Method. By Prof. Ch. V. Zenger. 

It occurred to me to measure the intensity of the light of 
planetary disks by the time they take appearing or disappearing in 
twilight, and I first tried it in April, when Jupiter was a morning 
star. 

I was surprised at the beautiful regularity and the order in 
which the details of the planetary disk vanished, and the accor¬ 
dance of the determined intensity of light as well of the four 
satellites as of the details on the planetary disk. 

It is obvious that the time of appearance and disappearance 
will be different according to the intrinsic luminosity of celestial 
objects, and that the object will vanish as soon as the heavenly 
background acquires by reflected light the same intensity as the 
observed star. 

These observations are so easy, and the vanishing of the 
light is so obvious, that the method will give, even with un¬ 
trained yet sufficiently sensitive eyes, good results, and will 
enable every possessor of a telescope from 2 inches aperture 
upwards to do with it useful work. 
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SXXYin. 2, 


.66 Prof. Zenger, On a New 

■lO 1 

hx>i 

!;! Most surprising is the result obtained by this photometrical 
I 'method in the case of Jupiter, enabling us to judge of the relative 
| brightness of the limb, of the planetary centre, of the different 
;|parts of the belts and polar zones, and lastly, of the brightness of 
jidjhe Jovian satellites. 

j“j- It is a known fact, by the measurements of actinic and optic 
“intensity of reflected sunlight from the atmosphere made by 
Prof. Bunsen and Roscoe, that both give parallel curves of 
increase and decrease at the same place of observation, and 
that the intensity is represented by the following formula:— 

I = a + b cos z — c cos 2 z , (i) 

I denoting intensity of reflected sunlight, a , b, c constants, and 
z the zenith distance of the. Sun. 

■ It is obvious that in our case z is very nearly 90°, and the 
term e cos 2 z very small, and we thus get approximately 


or 


I = a + b cos z , 


• I h A 

t — — — X + - COS Z — I + A COS 2, 
a a 


(2) 


A denoting a new constant, that may be determined by supposing 
the intensity to become zero when the Sun is 18 0 below the 
horizon. We obtain 

i = i + A cos 108 0 = 1 — A sin 18 0 — o, 


and therefore 


A = 32361 


( 3 ) 


B y a known formula we obtain 

cos z — sin 8 sin < f > + cos 8 cos <p cos t = cos < j > cos 8 (cos t + tan rp tan 8), 


or 


I=i + 3-2361 cos tj> cos 8 (cos t + tan <j> tan 8). (4) 

Supposing the Sun’s declination to be S = o, and t = 90° = 6 h , 
we obtain, in equinoctial time, the Sun being in the horizon, I = 1, 
the unit for photometrical measurement. 

• Tab. 1.—It is from the above formula (4) I calculated a table 
to give, by interpolation, the brightness of twilight for Sun’s 
declination = + 20° to — 20° and t — 4^ to t ' = 8k 

Tab. 2.—The second table gives the observations of Jupiter 
April 1877 to end of October, containing time of appearance and 
disappearance of Jovian details and satellites with a 4-inch equa- 
toreal, power 56 to get a large field. 

Tab. 3.—It is obvious that the condition of the atmosphere 
will affect the absolute time of disappearance and appearance, 
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LO 1 

Hut not the relative time of it; I therefore computed the bright¬ 
ness relative to the third satellite, which gave the least variations 
dCjf brightness of all in the Jovian system. The results are given 
|n the third table. 

i§; The result is that the order of Jovian details, as shown by 
^{he means of observed brightness, will be as follows :— 

First in brightness was observed the northern limb of the 
planet’s disk, near the equator, then follow the middle part of 
the northern equatoreal belt, the northern polar zone, the southern 
belt (middle part of it), the southern polar zone; next to it 
comes the third satellite, its brightness differing only 5 per cent, from 
the brightness of the planetary disk near the southern pole, the 
second and first satellites both very nearly of the same brightness, 
yet sometimes interchanging in brightness, and finally the fourth 
satellite, the weakest in brightness, yet very variable, attaining 
sometimes nearly the brightness of the second satellite, yet 
decreasing to nearly one-half of the brightness of the third 
satellite. 

The means, computed as shown above, are : 


Limb of planetary disk 
Equatoreal belt, N. 

i *555 

1130 

Satellites. 

Third 

1*000 

Polar zone, N, 

1124 

Second 

0970 

Equatoreal belt, S. 

1*110 

First 

0961 

Polar zone, S. 

1*091 

Fourth 

0*820 


A period of change of brightness seems to be indicated with - 
the fourth and second satellites, the period being as a mean for 
the former 16 *6 days, for the second nearly two days, both in 
accordance with the time of revolution. The small number of 
observations, and, still more, the small amount of change in the 
first and third satellites did not allow of deducing periods of 
change of brightness for these. As Venus becomes now visible for 
the smallest telescopes during daylight, it would be interesting to 
apply this method of observation to the planetary details, so as to 
determine the influence of reflecting power, apparent breadth of 
illuminated disk, and distance, the time of appearance of light, 
if any there be, on the dark part of disk, etc. ’The method being 
so plain, and requiring no apparatus for photometric measure¬ 
ment, I supposed it of interest to any possessor of a telescope 
from 2 inches upwards. 

Prague, Oct. 17, 1S77* 
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